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What are they? A family of
extracellular, zinc-dependent
proteinases originally described as
being able to degrade extracellular
matrix components. At present, there
are 23 siblings in the family.
Nickname… MMPs. Individual family
members have numbers (boring!) or
more descriptive names that end in
‘ase’ or ‘lysin’ and tend to refer to an
extracellular matrix substrate —
collagenase, stromelysin, gelatinase,
metalloelastase, etc.
What makes an MMP an MMP? They
all have a conserved zinc-binding site
in their catalytic domain
(HEXGHXXGXXH), and the
sequence PRCGVPD in the
propeptide domain. The cysteine
residue serves to anchor the
propeptide to the catalytic zinc,
suppressing enzymatic activity in a
manner that is not unlike a thumb in
an open mouth. Release of this
interaction results in proteolytic
activity. MMPs are also characterized
by being inhibited by tissue
inhibitors of metalloproteinases
(TIMPs) — natural pacifiers.
How were they discovered?
Interstitial collagenase was
discovered in 1962 as the enzyme
that dissolves the tadpole tail.
MMP cDNAs popped up frequently
in differential expression-based
cloning experiments, and other
MMPs were recognized by
homology searching.
What do they do? Their main function
appears to be in tissue remodeling,
but maybe their job is not as simple
as chewing the matrix into little bits.
Some MMPs seem to play more
sophisticated roles in releasing
specific cell surface factors and
modulating biological activities such
as inflammation and apoptosis. They
are involved in wound healing,
embryonic development, nerve
growth, hair follicle cycling, bone
and tooth development or
remodeling, angiogenesis, and the
release of defense proteins. MMPs
are also associated with processes
involved with reproduction.
Are they clinically important? Yes!
MMPs are thought to mediate the
tissue destruction in diseases from
top to toe — cancer, arthritis,
periodontitis, multiple sclerosis,
cardiovascular diseases, degenerative
eye diseases, emphysema, fibrotic
lung disease, gastrointestinal
ulcerations, skin ulcerations, liver
fibrosis, and others.
So, that means MMPs are bad guys?
They don’t mean to be, but they can
look like juvenile delinquents
sometimes. They seem to be part of
normal defense or healing processes,
but just get carried away. 
Why don’t we dissolve if there are so
many MMPs? These enzymes are
tightly regulated. Not only do
TIMPs keep them in line, but MMP
genes tend to speak only when
spoken to. They respond to a variety
of cytokines, growth factors, and
oncogenes, and their promoter
regions are chock full of interesting
regulatory elements.
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Is this a growing field? It sure
is — publications on MMPs have
grown from 52 in 1970 to more than
1400 in 1999.
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Figure 1
All matrix metalloproteinases (MMPs) have a
leader sequence (Pre), propeptide domain
(Pro) with the conserved PRCGVPD
sequence and a catalytic domain with the
zinc-binding site (Zn). The majority of family
members have a hinge and hemopexin-like
domain. Other domains are represented in
one or more family members, such as the
fibronectin-like domain (FN), collagen type
V-like domain (Col V) and transmembrane
anchoring domain. Some members also
contain a furin cleavage site. 
C Zn
Pre Pro Catalytic Hinge Hemopexin
  Furin  FN  Col V Transmembrane  Current Biology  
